appeared in Boston dunrng September, 1657,-"... scarce any house escaped: only through the goodness of God, scarce any died of it. The like soon befell most of the towns hereabouts." He also said that "About the 2d of October, it pleased the Lord to send the disease of the measles into my family, which took hold of my wife, being great with child; yet it pleased the Lord mercifully to restore her in a week's time to former health. My little Cousin Daniel, and my maid, had the same disease, and through favor, found God's restoring mercy."' Very likely this same epidemic eventually spread to Connecticut, for on September 9, 1658, John Winthrop Jr. wrote in a letter to Fitz-John Winthrop:
At Hartford . . . Elizabeth [22 years old] was very sick of the measells, but it pleased the Lord to deliver her from the very dores of death, when we had but-little hopes of her recovery. All the rest also had the measells, your cousin Matha also, and your brother in the bay, but it pleased the Lord to recover them all wthout much illnesse. 2 Trumbull, in his History of Connecticut, states that there "was a great sickness and mortality" throughout New England in 1658, but he does not name the disease.
1687-1688
It seems somewhat strange that a disease which appears nowadays in epidemic form every two, three, or four years and is essentially a childhood disease should disappear from the colonies for a long time, but, as yet, I have not found even any sporadic cases until 1687. That year the Rev. John Pike of Dover, New Hampshire, wrote in his diary:-"This year the measles raged throughout the country, beginning at Boston, and so coming eastward."' On December 10, 1687, John Allyn of Hartford wrote that "many people in Boston are sick of the measells, but it is not mortall as yet.', There are a few other minor references to this epidemic, but the fact that the disease attacked adults as well as children is brought out most clearly in the Sewall diary:
on account of the measles in the winter.'A At very nearly the same time a serious epidemic started in Quebec. In an official report dated October 27, 1687, it was said: "God severly visits the Colony this year with general sickness. The King's ships brought the Measles, which have broken out at our Hospital at Quebec and spread every where. Very few have been exempt. There has been also some spotted fever. . ." The report continues to speak of numerous deaths especially among the Indians, but does not indicate from which disease.7
There are a few short notes on the New England epidemic of 1688 which suggest that encephalitis may have been a fairly frequent complication, particularly among adults. Joshua Moody wrote to Increase Mather:-"There are also sundry in the Country that remained distracted since the measills last spring";8 and on April 6, 1688, Samuel Sewall wrote two letters. In the first he said: Robt In subsequent letters he mentioned that his seven children, including "the children at Nurse," and four Negroes had the disease, but all recovered in due time except his servant, Jupiter. "In all my days," he said, "I never saw So general a Sickness in a place nor a greater mortality."23 1739-1740 Though there are references to sporadic cases in Falmouth, Maine,24 and in New London, Connecticut, during 1736,25 the next large epidemic appeared in 1739. It is a little difficult to evaluate the severity of this epidemic because everyone seemed more concerned about the serious epidemic of "throat distemper" then raging along the eastern seaboard. Bradford County, Pennsylvania, 1772. . . The beginning of this memorable journey was not auspicious, as the measles broke out. The epidemic proved a hinderance to our progress, as it attacked both adults and children. The former had to lay by at least two or three days, after being taken ill, and the children had to be carried. Matters, however, went so well with the sick as to be a cause of surprise; all that they required was a drink made of the large sarsaparilla, which proved efficacious in bringing out the eruptions.70
The disease was The Measles have made its appearance in New-York and is of a virulent kind. The family of Mr. James Hunt, consisting of his wife, three sons, and one daughter, all died of it in the course of 18 days, notwithstanding the assistance of four or five physicians.
As multiple deaths were very infrequent during measles epidemics, one should consider the possibility of a concurrent disease in this instance. Moreover, Dr. Shadrach Ricketson82 said that influenza was prevalent in New York at the same time as the measles, and this may have accounted for some of the deaths. At any rate, in New England, three deaths (1 1, 19, and 30 years) were reported at Wellfleet83 during April and May, 1789; but in Andover," that same year, the large December epidemic was "very favourable."
At the beginning of the Salem epidemic during April, 1790, it was "not very mortal" but became increasingly so until August when, according to the Rev. William Bentley, "The Measles are deemed unkind, they leave children in fevers, and are very slow in their progress. Several children are now sick with the fever, and dangerously." Twelve deaths were reported.85 Another death occurred at Dunstable.86 There is some evidence of the disease in Vermont from i788 to 1791.87 Webster's conclusion that the 1789 epidemic in Philadelphia was "tmalignant" was founded on a passage from Benjamin Rush which, taken in its entirety, does not necessarily indicate a high case fatality rate:
Many hundred families came through the disease without the help of a physician. But in many cases it was attended with peculiar danger, and in some with death. I think it was much more fatal than in the years 1773 and 1783, probably owing to the variable weather. . . 88 Rush mentioned five fatal cases and said that "symptoms of pneumonia vera notha and typhoides were very common." Christiana Leach, in her diary written at Kingsessing, Pennsylvania, mentioned many cases but no deaths in 1789. 89 and by winter it was in Philadelphia. Baltimore had an epidemic in January, but it was generally regarded by the laity as "void of danger."'" By spring, it appeared in western Maryland, where it was "mild," but over the river in Loudon County, Virginia, where it also appeared in the spring, it was "extremely severe."'04 It reached a peak during March in New York City where, during the year, there were 131 deaths'05 in a population of 35,000-a measles death-rate of 374 per 100,000.
In the isolated country towns of Cumberland County, Maine, the disease appeared in January, 1802, and in one remote country town there were sixteen deaths, mostly adults. In the seaport towns, however, it was mild. Dr. Jeremiah Barker said that he treated 140 cases with "no deaths and very few complications."'06 Around Berwick, Maine, it began in June and continued for about a year.'07 At Portsmouth, New Hampshire, there were eleven deaths between March and July in a population of 5600108-a death-rate of 198 per 100,000. The high mortality among the children of Plymouth, Massachusetts, in 1802 was attributed to "measles followed by dysentery."'09 Dysentery also "followed the measles" in Ver-mont.110 During 1802, the disease was also present in Beverly,"' Morristown,112 and New Haven."13 Discussion Even though the records are too fragmentary to allow many positive condusions it appears that enough material is available to show that measles in the seventeenth and eighteenth centuries had some interesting characteristics not frequently seen today.
No statistics revealing age incidence have been uncovered and therefore one must rely on casual statements, nevertheless the large proportion of adult cases seems to be quite evident. In nearly all of the epidemics it is not unusual to find fathers or mothers having the disease at the same time as the children. Even in the short extracts from the Sewall and Mather diaries, seven adult cases are mentioned; and Cotton Mather said that the disease was particularly serious for pregnant women. At first, I suspected that I had failed to find many of the very early epidemics but the high incidence of the disease in the upper age brackets is indirect proof that the early epidemics were infrequent and it is probable that but few have been overlooked. The mere fact that not a few persons lived to be "40-odd," 45, 64, or even "above 70" without getting measles shows that it was not the common childhood disease that it is today. In 1772, Bridgewater, Massachusetts, had several hundred cases in "Persons of different Ages" and in Bradford County, Pennsylvania, the disease attacked "both adults and children." In 1802, there were about sixteen adult deaths in one little country town in Maine.
That many of the women had children before having measles may account for the disease in infants. Cotton Mather's newborn twins were said to have died from measles, and there are the records of the deaths of a four-months-old child in 1714 and another fourweeks-old child in 1783. In the Marlborough epidemic of 1759, the 500 cases were distributed "from the Age of Seventy-odd to the Age of 6 weeks." More complete records would undoubtedly multiply these instances of measles at the extremes of life. As the eighteenth century progressed there should have been, theoretically, a diminishing number of infants and old people and a larger proportion of adolescents contracting the disease. The epidemics among the students at Harvard in 1713, at Yale in 1741, the closing of Harvard in 1759 because so few of the students had had measles, and another epidemic at Yale in 1783, while not too significant, suggest that this was true.
Compared with our present measles death-rate of about 0.3 per 100,000 the estimated rates for the eighteenth century seem appalling, but it'should be remembered that our measles deaths are spread over many years instead of ibeing grouped in a few years and also that these eighteenth century rates are calculated from small numbers. Nevertheless Relying on generalizations in the absence of actual case fatality rates one gets the impression that measles was at times a very severe disease. During the 1713 epidemic, for instance, it was a "heavy calamity" in Boston, "very mortal" in Salem, New Jersey; and in Westchester, New York, the minister's refusal to baptize a dying child-a very serious offense-s-hows the general respect for the disease. The report of 800 to 900 deaths during 1772 in Charleston (even allowing for exaggeration and possible errors in diagnosis) and the reports of "malignant" epidemics in New York and Philadelphia (1788) suggest an apparently high case fatality rate.
But if the disease was severe at times, there were, on the other hand, times when it appears to have been mild. John Hull said in 1657 that "scarce any died of it;" and the 1729 epidemic, at least in Boston, was "very favourable and moderate." In 1759 also there were no deaths in Marlborough out of 500 cases, and throughout Massachusetts, according to the Governor, it was, on the whole, "so gentle."
Interesting is the variation of different epidemics depending upon locality. The 1729 records suggest that the disease was mild in New England but quite serious in New York. In 1747, Cadwallader Colden reported that it was not fatal in New York, yet in Philadelphia there were 82 deaths. If the 1759 epidemic was "so gentle" in Massachusetts, it was, on the contrary, "a dreadful disorder" in New Jersey. Marlborough had no deaths in 1759 but "Numbers" died in surrounding towns. During 1772, about 150 died in Philadelphia, while at the same time the disease was surprisingly mild in Bradford County. According to the newspaper, it was "virulent" in New York in 1788, while in Andover, Massachusetts, it was "favourable" in 1789. In western Maryland, the disease was "mild" in 1802 but the same epidemic was "extremely severe" in Loudon County, Virginia. Finally, the 1802 epidemic in Cumberland County, Maine, was said to have been severe in the inland towns and mild in the seaport towns.
A It appears, therefore, that the early epidemics were far apart not only because the population was well protected most of the time by the Adantic Ocean but also because the population was so scattered over a wide area that after any particular outbreak, no second epidemic could occur until there was a renewal of a concentrated group of susceptible persons. That is to say, for example, that after the 1713 epidemic went through the colonies, even had measles been imported in 171 8 or 1 720, there would have been no second epidemic because the susceptible individuals were too scattered. Here is a possible explanation for the failure of widespread epidemics to develop from the local epidemics in New London and Falmouth during 1736.
Today we are measles-self-sufficient; we are no longer dependent upon Europe for our epidemics simply because the population density is so great and consequently the annual crops of susceptible children are so large that measles has become capable of propagating itself and so never entirely disappears from our great cities. We may, therefore, conclude that there is a certain population density at which measles becomes capable of propagating itself. In this country, this density was probably reached in Philadelphia and Boston about the turn of the nineteenth century when these towns began to have at least a few cases of measles nearly every year.
Though the variation in the epidemic interval may explain the variation in the age incidence, it cannot explain other characteristics of the early epidemics. The unquestionable variation in the severity of different epidemics makes one consider, at least, that they were caused by different strains of measles virus. But a conceivable difference in strains does not explain variations in particular epidemics in various communities, for it seems logical to suppose that each of the early epidemics was caused by a single strain. The burden of proof would fall on the one who would maintain that two or more different strains of virus were imported in the year 1713, for instance, when not even one strain was imported in the other forty-one years between 1687 and 1729. On the assumption that each epidemic was the result of a single strain we must conclude either that the strain itself varied in virulence during an epidemic or that the local variations were the reactions of hosts under different circumstances. Webster could find no evidence that organisms change in virulence during a particular epidemic117 and if the same holds true for viruses then we must seek the explanation in factors concerning the hosts. Different groups may have reacted differently, depending on local population immunity as the result of previous epidemics, but other factors must also be taken into consideration. Certainly in colonial populations there was not much variation in dietary, climatic, or general living conditions. The one outstanding factor that varied from town to town and from time to time was the incidence of other diseases. The serious epidemic in Quebec in 1687 was complicated by "spotted fever." During 1729, the New York epidemic was more fatal than the New England one probably because of the epidemic of "pain of the side." Dysentery complicated the Connecticut epidemic of 1758-59 and the Plymouth epidem.ic of 1802.
The Charleston epidemic of 1772 was severe, supposedly because the disease "fell on the bowels or lungs." Influenza prevailed with the measles in New York during 1789-90. When one considers the frequent epidemics of diphtheria, scarlet fever, influenza, and dysentery that occurred throughout the eighteenth century it would be very surprising had they not contributed to the high case-fatality rate of some of the measles epidemics in various towns. Certainly the presence of other diseases is a factor that must be taken into consideration before concluding that measles once was a very fatal disease.
It would be idle to continue discussing incomplete data but before leaving measles I would like to call attention to one interesting item about which there need be no speculation. It is an observation recorded by a general practitioner in a backwoods town in Maine. Dr. Richard Hazeltine wrote, in 1802:
I notice no phenomenon which I could call a precursor of the disease, except the early appearance of the eruption in the internal fauces might be called one. In almost every instance where the commencement of the disease came to my knowledge, this appearance was to be observed at least 36, and in some cases 48 hours before the eruption appeared externally. I suspect the coryza, raucedo and tussis, which generally precede the cuticular eruption, and which constitute so important a trait in the diagnosis of the disease, are wholly attributable to this early eruption on the mucous membrane of the internal fauces, larynx, trachea, &c. I was informed by some persons, that they had pretty constantly observed a pale miliary eruption on the gums two or three days previous to the cuticular eruption; and I think I saw a case or two of this kind myself.ll8
That was nearly a century before Henry Koplik described the spots which bear his name.
